Sub-concussive brain injury in the Long-Evans rat induces acute neuroinflammation in the absence of behavioral impairments.
Sub-concussive brain injuries may result in neurophysiological changes, cumulative effects, and neurodegeneration. The current study investigated the effects of a mild lateral fluid percussion injury (0.50-0.99 atm) on rat behavior and neuropathology to address the need to better understand sub-concussive brain injury. Male Long-Evans rats received either a single mild lateral fluid percussion injury or a sham-injury, followed by either a short (24 h) or long (4 weeks) recovery period. After recovery, rats underwent extensive behavioral testing consisting of tasks for rodent cognition, anxiety- and depression-like behaviors, social behavior, and sensorimotor function. At the completion of behavioral testing rats were sacrificed and brains were examined immunohistochemically with markers for neuroinflammation and axonal injury. No significant group differences were found on behavioral and axonal injury measures. However, rats given one mild fluid percussion injury displayed an acute neuroinflammatory response, consisting of increased microglia/macrophages and reactive astrogliosis, at 4 days post-injury. Neuroinflammation is a mechanism with the potential to contribute to the cumulative and neurodegenerative effects of repeated sub-concussive injuries. The current findings are consistent with findings in humans experiencing a sub-concussive blow, and provide support for the use of mild lateral fluid percussion injury in the rat as a model of sub-concussive brain injury.